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(54) Zebra exchange guide wire 

(57) A method for fabricating an exchange 
guidewire for positioning and exchanging medical cath- 
eters within a bodily passage during a medical proce- 
dure which uses an endoscope, said method compris- 
ing: 

providing a core wire 45-450 cm long, having a 
proximal end about 0.01-0.05 inch in diameter and 
a distal end of a diameter no greater than that of 
said core wire proximal end; 

providing a wire/coil assembly by surrounding said 
core wire distal end with a flexible coil about 1-10 
cm long and of a diameter between about 0.01 inch 
and approximately the diameter of said core wire 
proximal end, said coil having a proximal end and 
a distal tip, at least a portion of at least one of said 



coil and said core wire distal end being radiopaque, 
said coil distal tip being fixed to said core wire distal 
end; 

pre-marking a sleeve of low-friction shrink-wrappa- 
ble material with an endoscopically discernible pat- 
tern of indicia marked along the entire length of said 
sleeve, wherein said pattern has a background col- 
our and striping of a contrasting colour; 
shrink wrapping said pre-marked sleeve around 
said wire/coil assembly from said core wire proximal 
end to said coil distal tip to form a jacketed guide 
wire in which said sleeve is tightly fitted and con- 
forms to said wire/coil assembly, so that the position 
of said exchange guidewire indicia relative to an op- 
tical lens of said endoscope may be monitored 
through said optical lens. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to guidewires for 
medical devices, and particularly to exchange 
guidewires for endoscopic devices. 
[0002] During certain endoscopic procedures an ex- 
change guidewire is threaded through a lumen or open 
channel in the endoscope. The guidewire is then 
maneuvered into place within a bodily passage to act as 
a guide for positioning of medical catheter devices to 
perform the procedure. Exchange guidewires are 
known that have a flexible coil fixedly attached to one 
end of a core wire to aid the maneuvering of the wire 
into the bodily passage, and a low-friction Teflon® 
sleeve covering the wire/coil combination. 
[0003] Examples of an endoscopic medical proce- 
dure in which such a guidewire may be used are endo- 
scopic surgery or other medical treatment within the 
common bile duct, the cystic duct, the pancreatic duct, 
or the left or right hepatic duct. The endoscope is intro- 
duced orally and maneuvered through the alimentary 
canal into the duodenum. The guidewire is threaded 
through the endoscope lumen and manipulated by 
torquing, pushing, and pulling to cannulate the papilla 
and to enter the common bile duct and, if necessary, any 
duct branching therefrom. The position of the guidewire 
is confirmed fluoroscopically. Typically, the flexible coil 
is formed from a radiopaque material to aid fluoroscopic 
viewing of the guidewire position. After positioning of the 
guidewire within the duct, a catheter bearing a medical 
instrument is threaded onto the exposed end of the 
guidewire and maneuvered through the endoscope, 
along the guidewire, and into position within the duct to 
be treated. If necessary, a sphincter tome may be 
threaded onto the guidewire to cut the sphincter muscle 
and enlarge the papilla before the guidewire enters the 
papilla. The guidewire, the medical instrument catheter, 
and the area nearthe papilla all are illuminated by a fiber 
optic light source within the endoscope and may be 
viewed through the endoscope using a fiber optic lens. 
[0004] When a second instrument is required to per- 
form the medical procedure, the first catheter must be 
withdrawn and the replacement catheter bearing the 
next required instrument is threaded onto the guidewire 
and maneuvered into position. This "exchange" process 
is carried out with each successive instrument needed 
to perform the procedure. The endoscopic system using 
an exchange guidewire to guide each instrument cath- 
eter into position has greatly simplified endoscopic sur- 
gery and other endoscopic procedures. 
[0005] There is, however, a tendency for the 
guidewire to be displaced during the withdrawal of a 
catheter. Because such movement is not readily dis- 
cerned endoscopically, the surgeon has been required 
to confirm the correct positioning of the guidewire tip us- 
ing fluoroscopy before introducing each new instrument 



catheter. This can result in increased procedure time 
and in additional exposure of the patient and medical 
staff to radiation. 

[0006] It would be desirable, for certain endoscopic 
5 procedures, to have a way to visually discern displace- 
ment of the guidewire during the exchange process 
without the use of further fluoroscopy. The exchange 
guidewires described herein were developed to address 
that need. 

10 

SUMMARY OF THE INVENTION 

[0007] In one aspect, the invention is an exchange 
guidewire for positioning and exchanging medical cath- 

*5 eters within a bodily passage during a medical proce- 
dure whicrujses an endoscope. The guidewire includes 
a core wire of a length sufficient for exchange of the 
catheters through the endoscope, a flexible coil fixed to 
the core wire, and a pattern of indicia endoscopically vis- 

20 jble along at least the portion of the guidewire to be en- 
doscopically viewed. The core wire has a proximal end 
about 0.01 - 0.05 inch in diameter and a distal end of a 
diameter no greater than that of the core wire proximal 
end. The flexible coil is about 1 - 1 0 cm long and is of a 

25 diameter between about 0.01 inch and approximately 
the diameter of the core wire proximal end. At least a 
portion of the coil and/or the core wire distal end is ra- 
diopaque. The coil has a distal tip fixed to the core wire 
distal end to produce a wire/coil assembly. 

30 [0008] In an alternate, narrower aspect of the inven- 
tion, the flexible coil of the guidewire is radiopaque, and 
a low-friction sleeve is tightly fitted around and conforms 
to the wire/coil assembly to cover the wire/coil assembly 
from the core wire proximal end to the coil distal tip to 

■35 form a jacketed guidewire; and the pattern of indicia is 
endoscopically discernable at the surface of the jacket- 
ed guidewire along its length. The position of the ex- 
change guidewire indicia relative to an optical lens of 
the endoscope may be monitored by viewing the pattern 

40 of the indicia endoscopically. 

[0009] In another aspect, the invention is a method of 
positioning and exchanging medical catheters within a 
bodily passage during a medical procedure which uses 
an endoscope. The method utilizes one of the above de- 

45 scribed exchange guidewires in accordance with the in- 
vention, having a proximal end and a distal tip. The 
method involves positioning the exchange guidewire 
distal tip at a preselected position within the bodily pas- 
sage; confirming the position of the exchange guidewire 

50 by fluoroscopically viewing the position of the radio- 
paque coil and/or core wire distal end portion; threading 
one of the catheters onto the exchange guidewire prox- 
imal end and moving this catheter along the exchange 
guidewire toward the exchange guidewire distal tip to 

55 position this catheter within the bodily passage; ex- 
changing another of the catheters for the one catheter 
by withdrawing the one catheterf rom the bodily passage 
over the exchange guidewire, removing the one cathe- 
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ter from the exchange guidewire, threading the other 
catheter onto the exchange guidewire proximal end, and 
moving the othercatheter along the exchange guidewire 
toward the exchange guidewire distal tip to position the 
othercatheter within the bodily passage; and endoscop- 
ically monitoring movement of the exchange guidewire 
indicia relative to an optical lens of the endoscope during 
the exchange and preventing any significant degree of 
withdrawal of the exchange guidewire during exchange 
of the catheters. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] For a better understanding of the present in- 
vention, together with other objects, advantages, and 
capabilities thereof, reference is made to the following 
Description and appended Claims, together with the 
Drawings in which: 

Figure 1 is an elevation view of an exchange 
guidewire in accordance with one embodiment of 
the invention; 

Figure 2 is a view of a portion of the guidewire of 
Figure 1 , partly in cross-section; 
Figure 3 is an elevation view of a portion of an ex- 
change guidewire, partly in cross-section, in ac- 
cordance with another embodiment of the inven- 
tion. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0011] An exemplary embodiment of the exchange 
guidewire in accordance with the invention is described 
herein. The guidewire has a core wire over most of its 
length, and a flexible coil attached to the distal end of 
the core wire. A flexible sleeve is closely fitted to and 
covers the core wire and the flexible coil over their entire 
length . The flexible sleeve is marked with a bi-color "ze- 
bra-stripe" pattern, having a background color and a 
continuous helical stripe of a contrasting color over the 
entire length of the sleeve. The background color, stripe 
color, and pattern are selected to be readily discernable 
when viewed endoscopically within a bodily passage. 
[0012] The preferred core wire is a non-kinking metal 
alloy wire, for example a nickel titanium alloy wire such 
as, e.g., NitinoKB) alloy wire, about 0.01 0 - 0.050 in, pref- 
erably 0.01 2 - 0.038 in. in diameter, and is conveniently 
at least twice the length of the longest catheter to be 
threaded over the guidewire to enable gripping of the 
guidewire during withdrawal of a catheter to resist fric- 
tion-induced movement of the guidewire. Typical total 
lengths for the guidewire are about 45 - 450 cm. Also 
preferred is gradual tapering at the distal end of the core 
wire before the tip to facilitate passage through tight 
strictures and small and tortuous bodily passages. Typ- 
ically, the core wire is tapered, e.g. by grinding, over ap- 
proximately 1 - 60 cm, preferably 5 - 35 cm of the distal 



end before the distal end portion within the guidewire 
distal tip. The minimum diameter of the tapered portion, 
and the diameter of the portion within the tip , may be as 
small as about 0.002 - 0.01 2 in, preferably 0.004 - 0.010 
5 in. 

[0013] Alternatively, other metals or alloys or other 
materials suitable for medical use may be used for the 
core wire, for example polymeric materials, but the core 
wire must be threadable through bodily passages with- 

10 out kinking. 

[0014] The flexible coil is typically a helically wound 
single strand of radiopaque wire about 0.001 - 0.003 in. 
in diameter, the coil typically being close wound and of 
a diameter of at least about 0.010 in, preferably 0.016 

15 in, and not significantly greater than the diameter of the 
core wire proximal end. Conveniently, the coil may be 
fabricated of platinum wire, and may be ball welded or 
otherwise fixedly attached to the distal end of the core 
wire to be coaxial therewith. 

20 [0015] Alternatively, the tip could be made radiopaque 
by forming the coil from a polymeric material incorporat- 
ing a radiopaque powdered material such as tungsten 
or platinum. Alternative methods of attaching the coil to 
the core wire are brazing, soldering, resistance welding, 

25 or using an adhesive, as appropriate to the materials 
being joined. The flexible coil and core wire distal end 
within it may be continuously coaxial with the proximal 
end and taper of the core wire, that is they may have a 
straight profile, or they may be bent, e.g. by heat treat- 

30 ment, into a partial "J" profile, as described more fully 
below. Also alternatively, the radiopacity could be ap- 
plied to the distal end of the core wire, for example a 
platinum or gold plating, and a flexible coil attached over 
this radiopaque portion. 

35 [0016] The sleeve or jacket over the wire/coil assem- 
bly is of a low-friction material suitable for medical use, 
for example Teflon . The sleeve may conveniently be ap- 
plied by shrink wrapping a hollow tube of such material 
over the wire/coil assembly. Indicia suitable for viewing 

^0 by endoscope are applied to the sleeve before or after 
application of the sleeve to the wire/coil assembly. Typ- 
ical indicia are colored stripes over a contrasting back- 
ground field, but any indicia axially spaced apart along 
the length of the guidewire, discernable by endoscope 

^5 during an endoscopic procedure, and which will enable 
the surgeon to discern movement of the guidewire rel- 
ative to the optical cable are suitable. 
[0017] Alternatively, the indicia may be applied to the 
wire/coil assembly and a transparent sleeve applied for 

50 visibility of the indicia. Also alternatively, the sleeve may 
be omitted, and the guidewire may be the marked wire/ 
coil assembly. The indicia may be one or more continu- 
ous helical stripes, individual discontinuous circumfer- 
ential stripes, or other suitable indica, as described 

55 above. The markings may be bi-color, i.e. a single color 
on a contrasting background (which may be the natural 
color of the untinted core wire), tri-color, or any combi- 
nation of colors, including black and white, which are 
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endoscopically discernable. The indicia typically are 
about 1 - 4 mm wide and are spaced apart about 2 - 4 
mm for endoscopic clarity. In one embodiment, the indi- 
cia are radiotransparent for clarity of fluoroscopic view- 
ing. The indicia described herein extend over the entire 
length of the guidewire, but need extend only over that 
portion of the guidewire to be monitored during the cath- 
eter exchange procedure, for example, over the most 
distal 60 cm, or over the tapered portion. 
[0018] The sleeve or jacket may be shrink-wrapped 
as described above, or may be applied by, for example, 
spraying, dipping, etc. For certain procedures it may be 
advantageous to apply a coating of an additional low- 
friction, "slick" silicone or hydrophilic coating to the ex- 
change guidewire, e.g. over the entire length or the most 
distal about 60 cm. 

[0019] The following is a description of various illus- 
trative embodiments of the invention shown in the Draw- 
ings. However, this description is not intended to limit 
the scope of the present invention, but merely to be il- 
lustrative and representative thereof. 
[0020] Figure 1 , not to scale, illustrates guidewire 1 0, 
about 0.035 in. diameter x 450 cm long. Guidewire 10 
includes proximal portion 12, tapered portion 1 4 and dis- 
tal tip 1 6. Tapered portion 1 4 and distal tip 1 6 total about 
30 cm in length. Shrink-wrapped Teflon sleeve 18 ex- 
tends over the entire length of guidewire 10, and is 
clipped close at each end, as shown at 20 and 22. 
Sleeve 18 displays background 24 in a first color for 
example white, and continuous helical stripe 26 marked 
on the background in a contrasting color, for example 
blue, over the entire length of sleeve 18. An abrupt 
change in diameter is discernable at 28 between ta- 
pered portion 14 and tip 16. 

[0021] Figure 2, also not to scale, shows a portion of 
the guidewire of Figure 1 in more detail, and partially in 
cross-section. In Figure 2, features similar to those in 
Figure 1 are indicated by the same reference numerals. 
Proximal portion 12 of guidewire 10 includes proximal 
end 30 of NitinoKS) alloy core wire 32, which in portion 
1 2 is of a constant diameter D, and sleeve 1 8. Core wire 
32 also includes distal end 34, within guidewire distal tip 
16, and tapered portion 36, which is generally within 
guidewire tapered portion 14. Core wire taper 36 has 
been ground to taper down to a diameter of about 1/4 D 
at distal end 34. Guidewire distal tip 16 also includes 
radiopaque, flexible, platinum coil 38. Coil 38 extends 
over the entire length of core wire distal end 34, resting 
against the smaller end of taper 36 and ball welded to 
most distal point 40 of core wire 32. 
[0022] Core wire proximal end 30, taper 36, and coil 
38 are covered by sleeve 18 from guidewire end 20 to 
end 22. Sleeve 18 is marked with stripe 26 on back- 
ground 24 over its entire length from end 20 to end 22 
of guidewire 1 0. 

[0023] Figure 3, again not to scale and partially in 
cross-section, illustrates another embodiment of the ex- 
change guidewire described herein. In Figure 3, fea- 



tures similar to those in Figures 1 and 2 are indicated 
by the same reference numerals. Figure 3 shows 
guidewire 1 0a including a proximal portion (not shown), 
tapered portion 14 and distal tip 16a. Core wire 32 in- 

5 eludes tapered portion 36 and a distal end (not shown) 
within guidewire distal tip 16a. Guidewire distal tip 16a 
also includes radiopaque, flexible, platinum coil 40a, 
which is ball welded to the core wire distal end at its most 
distal point. Coil 40a and the core wire distal end have 

10 been heat treated to maintain a bent, partial "J"-shaped 
curve to aid manipulation of the tip into small openings 
and through tortuous bodily passages. Shrink-wrapped 
Teflon sleeve 18a extends over the entire length of 
guidewire 1 0a, in a manner similar to that shown for the 

15 guidewire of Figures 1 and 2. Sleeve 1 8a displays back- 
ground 24a in a first color and individual, discontinuous, 
circumferential stripes 26a marked on the background 
in a contrasting color over the entire length of the sleeve. 
[0024] In operation, the novel exchange guidewire 

20 having endoscopically discernable indicia visible at the 
surface of its low-friction jacket is threaded through a 
lumen in the endoscope. The guidewire is then maneu- 
vered into place within a bodily passage to act as a guide 
for positioning of medical catheter devices to perform a 

25 desired medical procedure. The flexible coil, particularly 
the J-tip coil, and the low-friction Teflon® sleeve aid in 
the positioning of the guidewire within the bodily pas- 
sage. 

[0025] In an exemplary procedure, the endoscope is 

30 introduced orally and maneuvered through the alimen- 
tary canal into the duodenum. The guidewire is threaded 
through the endoscope lumen and manipulated by 
torquing, pushing, and pulling to cannulate the papilla 
and enter the common bile duct and, if necessary, any 

35 duct branching therefrom. The position of the guidewire 
is confirmed fluoroscopically. The guidewire distal tip in- 
cludes a radiopaque material to aid fluoroscopic viewing 
of the guidewire position. After positioning of the 
guidewire within the duct, a catheter bearing a medical 

40 instrument is threaded onto the exposed end of the 
guidewire and maneuvered through the endoscope lu- 
men, along the guidewire, and into position within the 
duct to be treated. The guidewire, the medical instru- 
ment catheter, and the area near the papilla all are illu- 

45 minated by a fiber optic light source within the endo- 
scope, and may be viewed through the endoscope using 
a fiber optic lens. 

[0026] When a second or subsequent instrument is 
required to perform the medical procedure, the catheter 

50 is withdrawn from the bodily passage and the endo- 
scope over the guidewire. A replacement catheter bear- 
ing the next-required instrument is threaded onto the 
guidewire and maneuvered into position. 
[0027] The exchange guidewire bearing endoscopi- 

55 cally discernable indicia, as described herein, has great- 
ly simplified exchange of medical instrument catheters 
during endoscopic surgery and other endoscopic pro- 
cedures, with shorter exposure to fluoroscopic radiation 
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and shorter procedure time. The guidewire is useful in 
such endoscopic medical procedures as endoscopic 
surgery or other medical treatment within, for example, 
the common bile duct, the cystic duct, the pancreatic 
duct, or the left or right hepatic duct. The tendency for 5 
the guidewire to be displaced during the withdrawal of 
a catheter is easily controlled using the guidewire de- 
scribed herein, which provides a way to visually discern 
any such displacement of the guidewire during the ex- 
change process without the use of further fluoroscopy. 10 
[0028] While there has been shown and described 
what are at present considered the preferred embodi- 
ments of the invention, it witl be apparent to those skilled 
in the art that modifications and changes can be made 
therein without departing from the scope of the present 15 
invention as defined by the appended Claims. 



Claims 

20 

1 . A method for fabricating an exchange guidewire for 
positioning and exchanging medical catheters with- 
in a bodily passage during a medical procedure 
which uses an endoscope, said method comprising: 

25 

providing a core wire 45-450 cm long, having a 
proximal end about 0.01-0.05 inch in diameter 
and a distal end of a diameter no greater than 
that of said core wire proximal end; 
providing a wire/coil assembly by surrounding 30 
said core wire distal end with a flexible coil 
about 1-10 cm long and of a diameter between 
about 0.01 inch and approximately the diame- 
ter of said core wire proximal end, said coil hav- 
ing a proximal end and a distal tip, at least a 35 
portion of at least one of said coil and said core 
wire distal end being radiopaque, said coil dis- 
tal tip being fixed to said core wire distal end; 
pre-marking a sleeve of low-friction shrink- 
wrappable material with an endoscopically dis- *o 
cernible pattern of indicia marked along the en- 
tire length of said sleeve, wherein said pattern 
has a background colour and striping of a con- 
trasting colour; 

shrink wrapping said pre-marked sleeve 
around said wire/coil assembly from said core 
wire proximal end to said coil distal tip to form 
a jacketed guide wire in which said sleeve is 
tightly fitted and conforms to said wire/coil as- 
sembly, so that the position of said exchange so 
guidewire indicia relative to an optical lens of 
said endoscope may be monitored through said 
optical lens. 
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(54) Zebra exchange guide wire 

(57) A method for fabricating an exchange 
guidewire for positioning and exchanging medical cath- 
eters within a bodily passage during a medical proce- 
dure which uses an endoscope, said method compris- 
ing: 

providing a core wire 45-450 cm long, having a 
proximal end about 0.01 -0.05 inch in diameter and 
a distal end of a diameter no greater than that of 
said core wire proximal end; 

providing a wire/coil assembly by surrounding said 
core wire distal end with a flexible coil about 1-10 
cm long and of a diameter between about 0.01 inch 
and approximately the diameter of said core wire 
proximal end, said coil having a proximal end and 
a distal tip, at least a portion of at least one of said 



coil and said core wire distal end being radiopaque, 
said coil distal tip being fixed to said core wire distal 
end; 

pre-marking a sleeve of low-friction shrink-wrappa- 
ble material with an endoscopically discernible pat- 
tern of indicia marked along the entire length of said 
sleeve, wherein said pattern has a background col- 
our and striping of a contrasting colour; 
shrink wrapping said pre-marked sleeve around 
said wire/coil assembly from said core wire proximal 
end to said coil distal tip to form a jacketed guide 
wire in which said sleeve is tightly fitted and con- 
forms to said wire/coil assembly, so that the position 
of said exchange guidewire indicia relative to an op- 
tical lens of said endoscope may be monitored 
through said optical lens. 
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